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本文的时钟电路基于 0.18μm  CMOS 工艺设计，仿真结果表明，在-40℃～



































Clock circuit is an important module in mixed-signal/digital-signal integrated 
circuit, and it is widely used in microsystems such as SoC and MCU. The quality of 
the clock circuit has a direct influence on the performance of the system stability. It is 
widely using quartz crystal oscillator combined with the phase-lock loop to generate 
clock signal. Quartz crystal oscillator has the superior voltage and temperature 
characteristic, so it can work steadily, but it is hard to integrate into the chip, and the 
cost will be upgraded, that against highly integrated. 
In this thesis, the principles of clock circuit are analyzed systematically, and a 
behavioral model is built to analyze parameters of the clock circuit - contains 
reference clock source and PLL - with MATLAB/Verilog-A. For reference clock 
source, the ring oscillator inside the chip is used to achieve integration, and high 
temperature/voltage stability is attained by means of higher-order temperature 
compensation and low dropout regulator. For PLL, the reasonable resistor/capacitor 
are chosen to achieve integration, and branch transistors are introduced in charge 
pump, together with switch being arranged to the right position, to reduce the 
reference spur. A voltage control resistor structure is introduced in VCO to increase 
the output frequency range and improve the linearity of voltage-frequency character 
curve of VCO. Finally a motor driver circuit is designed and the simulation result is 
shown. 
The clock circuit is designed in 0.18μm CMOS process, and the simulation 
results show that the reference clock source gets 40ppm/℃ and ±0.03% (relative 
error) in the temperature range -40℃~125℃. In the case of 240MHz output frequency, 
the lock-in time of this clock circuit is less than 6μs, peak-to-peak jitter is 1.45ps, 
reference spur is -72.03dBc, and the power consumption is about 5.6mW. 
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